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0 Dehydrogenation process and intermediates. 

0 A process for dehydrogenating a compound of the formula 



2 

CM 

in 

CO 

oo 

CM 




0. 

Ul 



Xerox Copy Centra 



EP 0 298 652 A2 





cm 
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which 
aA' 



««« in the presence of a quinone to introduce 




wherein: 

Q is absent or is 




or 



- OK 



u ■ r _ cvcloalkyl, phenyl, or combinations thereof; 

and R 14 is hydrogen, Ci-s alkyl, sw-a 
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DEHYDR0GENAT10N PROCESS 



BACKGROUND OF THE INVENTION 

^ present invent is concerned with a process ^S^^^;:^:™ 0 ' 
4-azasteroids. to prepare correspond^ l^^^.tS^W* bond by means of 
Heretofore, azasteroids have been .^Wjnated o -n ^ ^ benzene 

benzene seleninic anhydride <^J^£ f Q I 0 g Chem. 46: 1442 (1981); Rasmussen et 
seieninic anhydride in reflux "9 c — eLination has been a Processed to 
al., J. Med. Chem. 29: 2298 (1986). ™" ' ^ 4220775 an d E P appl.cat.on 85301122.9 
accomplish the dehydrogenatoon. See U.S^ p ««« • f d t0 give p00 r yields, with a h.gh 

selenium catalysts. 
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where Formula (I) may alternatively have 

35 wherein, A is 

(1)-CH 2 -CH 2 -; 

(2) 



the structure of partial Formulas (II) and/or (III); 
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CH 3 

-&-CH2-; 

1 2 



45 



Bis 



0) 



50 



° 1 



55 

where X is N, 0 or CH 2 ; and 
ri is absent or is 
(a) hydrogen; 
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(d) cyano; or 
(2) 
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(a) 



1 



si</ X ^ 



75 



(t») 



20 



CR*) 3 310 



II 
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/ \ 
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(c) 
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CH, 



(d) 
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(e) 



ca 4 ) 3 sio' ch 



4 

B 1 



50 „ . n r«cloalkvl phenyl or combinations 

„ here R* ,S „ « C- « »— *" ** 

thereof; 

r is hydrogen or methyl; 
r" is hydrogen or 0-methyi; 
55 R- is hydrogen, ^methyl or hydroxy ; Z is 
(1) /3-hydrogen and a-hydroxyl; 
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(2) a-hydrogen or a-hydroxyl and 



O 
II 



and R 8 is, 

(i) hydrogen, 

(ii) hydroxy!, 

(iii) Ci -12 alky I, , ejected from hydrogen; Ci -12 straight or branched 
, 0 (iv) Nff R». where R* and W ^jJ^gSj^J^ LtLed with a hydroxy, carboxyiic 

chain alkyl; C,-„ straight or 7^ ^° taken together with the nitrogen to which 

S iMJSSf: ^tSr^ up^o one other heteroatom seiected 

, 5 7(fc5^^?IE where M is hydrogen or a.ka.i metai, or straight or branched chain alky.; 
where Alk is present or absent and has the same meaning as above; and 

R' 2 is 

(i) phenyl Ci -s alkylcarbonyl, 
20 (ii) Cs -i o cycloalky Icarbony I , 

(iii) benzoyl, or 

(iv) C1-18 alkoxycarbonyl; 

(v) hydrogen; 
(3) 



or-^oVlre A,k is present or absent and has the same meaning as above, and R< and R« have 
fres^e mtaning as above, and R>> is aiso hydrogen or C,- 2 o alkylcarbony.; 
(4) 
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o 



35 



where the dashed bond replaces the 17a hydrogen; 
(5) a-hydrogen and 



40 



o 

NH C -R 13 , 



where R 13 is, 

(a) d-i2 alkyl; or 

(b) NR 9 R 10 ; 
(6) a-hydrogen and cyano; or 
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set ss» scnrsrsss - - - «■ — - 

an important part of the present invention. 
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70 



DETAILED DESCReHof THE INVENTION 

eene^v. - process - »e ^ J— -/^JS ^ 
azasteroid with a silyating agent jn the P^J^ * ^ For example, bistrimethylsilylacetam.de. 

agent is bistrimethylsilyltrifluoroacetarnide 4 . be n Z oquinone (DDQ) and 3,4,5.6-tetrachloro- 

Primarily, the readily available M^J^STS present invention, but any other quinone of 
^benzoquinone ^ or u ^ ^ para . benzoquinones of tbe tolling 

sufficient reaction potential can aiso u» 



is 



20 



25 





30 



35 



~k ae n f I Br nitro or cyano, can be used in the 
where R u is hydrogen. C-e ^ * - •^JS ^m^Z^e. 2.6-dimethyM 4- 
present invention. This would include qumones such as _2^m ^ and 2i3 . di . a , k0 xy-i .4- 

silyating agent in aliphatic or cyclic ethers, or chlonnated or » d then> first at a lower 

acid cata.ysis and with or without J^^^JStiS hours to cleanly produce the 
Jmplature, and then at ^^^TtL o*. were also used to convert 

^reaction scheme can be represented as follows: 
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1 0 w CH X 



according to the following partial structure: 
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CR 4 >3 si0 
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4 /S V X 

CR*) 3 SiO * 



heac 
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Y» N, CH 2 



* /a\ i«! reacted with dichlorodicyano-p-ben- 

For example, the l****-*!^ 
2oa ,inone (DDQ) and ^ZSSTS^^ ^ * ^ - 
^e"o^~ (9 - JS^-i her9 in is aiso a secant pa, * the 

The novel chemical intermediates ^^SS^ffiUre formed as diastereomeric mixtures, however. 
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75 wherein: 

Q is absent or is 



20 



25 




C»4>3 810 



or 




OSi(R 4 ) 3 



or 
-OH 



alkyl, C 3 -s cycloalkyl. phenyl, or combinations thereof; 



B is 

(a) when Q is present. 



35 



40 



where 



X is NR\ 0 or Cfe and R 1 is absent or is hydrogen, methyl or ethyl; 



(b) 



45 



I 



50 where x' is N or CH; 
(c) 
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ca*) 3 sio x- 
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where X* is 0 or CH 2 ; Zls 

(1) /s-hydrogen and a-hydroxyl; 

(2) a-hydrogen or a-hydroxyi and 

(a) 



and R 8 is, 
(i) hydrogen, 
,o 00 hydroxyl 



rs 



yij nyarwyi. 

(Hi) Ci -i2 alkyl _ . . . - a , ected f ro m hydrogen; C, -t 2 straight or branched 

iv NR'R 10 . where R 9 and R» are each n g androgen substLed with a hydroxy, carboxylic 

chain alkyl; C-„ straight or branched I ctan afcy ^^Sw^m together with the nitrogen to wh.ch 

Z «^ -i — up to one other — se,ected 

7q!K!^^?S lore M is hydrogen or alkali metal, or C- straight or branched chain alkyl; 
STWR« where A, is a.ways present and has the same meaning as above; and 



20 R l2 is u . 

(i) phenyl C1-6 alkylcarbonyl, 

(ii) C5-iocycloalkylcarbonyl, 

(iii) benzoyl, or 

(iv) Ct-i8 alkoxycarbonyl; 

(vi) hydrogen, provided that Alk is a Drancneu 
(3) 



• ^^-^.-~-~-==-- 

(4) 



35 



n 



40 



45 



where the dashed bond replaces the 17a hydrogen; 

o 
II 

(5) a-hydrogen and NHC -R , 

where R 13 is, 

(a) Ci -12 alkyl; or 

(b) NR 9 R 10 ; 

(6) a-hydrogen and cyano; or 

(7) a-hydrogen and tetrazolyl; 
R is hydrogen or methyl; 
r" is hydrogen or j8-methyl; 

' ls ^tr 2St * ~ M,na M ime "* M and wi " " '" us " a " ,te 

manner in which the present invention is accomplished. 
55 EXAMPLE 1 
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Toxo-A-aza-Sa-a-^^-i-Ane-ITB-carboxylicacid 



. .!«, = nitrnaen inlet reflux condenser, addition funnel. 
A 1 I three neck round bottom W Sl dioxane followed by 18 g of 3- 

5 mechanical stirrer and an i™^ 10 "^^ To the stirred suspension was added 

oxo^aza-Sa-androstan-ir^arboxyl-c ^ac.d *™»»™ ^™ 9 d flushed with nitrogen three times. To 
portionwise 13.86 g of DDQ. ^Jf^^f^oXo^ at the rate of 50 minute. The 
this stirred suspension was added BSTFA v« the aa ^ Qf ^ ^ 

temperature slowly went up from 22 to 25 in a penoo y 
,o within this period to afford a clear solution {ormatjon Qf ^ ^ diaster eomeric 

The solution was stirred for 18 hours at 

adducts were observed. <i^i„„ a ao H tha reaction mixture was stirred at 22 for 

To the solution was added 6.54 g cyclohexane- 3£tone and fte«cbon ^ ^ ^ ^ 

an additional three hours to decompose any ^DDQ^The «**» Temperature ,03.) After 

, 5 that a very gentle reflux was ma.nta.ned (Bath ^ZtZd iom^on of W acid were observed. 

.fluxing for 20 hour, .complete over a period of 2 minutes into a stirred 
The reaction mixture was cooled to 22 ana pou , 

mixture of 300 mL CH 2 C. 2 and SO £££TZ SfS£5 sS" or thirty minutes, 18 mL 6N HC. 
The flask was rinsed w.th 50 mL CH 2 CI 2 . After m ' ™« heterogeneous mixture was 

20 was added to this mixture and CH 2 C1, The filtrated was 

filtered and the residue was washed "*<^^™^qm layer containing the product 

transferred into a seperatory funnel and allowed to settle dotio ^ The 

was separated from the top ^}*«™*^ Z ** was washed With 60 

combined CH 2 Cl 2 layer was washed w>* 20 mL 2N HC. «ne j y ^ ^ ^ 16Q 

25 CH 2 CI 2 . The two CH 2 CI 2 solutions were comb ^-]^.^Z^^J ai ^ [ 0 about 120 mL volume. The 
g (88%). The combined CH 2 CI 2 solution was then dolled co«nJ«Wt ^ ^ 

dWRWton was continued and acetonitnle mL aceton trile the distillation head showed 

maintained at approximately 1 20 ^^^^^^ °" «» mother liquor showed the 
a temperature of about 82 . ^*2SS?S2 dTsSnui at this point. The suspension was cooled 
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i7^(t>butvlcarb^ m O Yl)-4>aza-5a ^nrirQst>1>ene-3"0ne 

A 50 ml three n- %^Z£X£T« S* 

magnetic stirrer and an immers.on *^ ome ^f w °f^ To the stirred suspension was added 

(rtLtyk^oyl^aza-Sa-androstan-a^ne portionw.se wft ttmng. Tom ^ ^ ^ 

portionwise 0.656g DDQ. about 2 mL/min. Most of the solids 

stirred suspension was added BSTFA via , , ^ solutior , W as stirred for 18 

dissolved during a period of half of an hour to . a«ori l^a £a» ed so ^ ^ ^ 

hours at 22* after which time ^Z^^i^.^^^^^^^ 
diastereometric adducts were observed I by £»d J^TTiddHonil three hours to decompose any 
1.3-dione and the reaction mocture ^stirred a^ ' * ^ reflux was maintained. After 

residual DDQ. The solution was then ^^^ZT^d Jmation of the title compound were 
refluxing for 20 hours complete £^ooSd to 22* and poured slowly into a 

observed by ^^S^i \T^T^^ solution. The flask was rinsed with 
stirred mixture of 30 ml CH 2 CI 2 and 6 mL 1 /. . queou adde(j ^ m ^ 

10 mL CH 2 CI 2 . After the mixfcre ^^J^^^ fiitered and the residue was washed 

ri"c^ ^ funnei and " owed to sett,e - " bottom 
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CH 2 C, 2 layer ccnjfc P^uct was seated £ £ ^^l^Z So- 
washed with 20 mL CH 2 Cla. The ^f^^^^ZZ to about 6 mL volume. The distillation 
solution. The CH 2 CI 2 solution was then «^^£X2r?«ch a rate so that the total volume .as 
was continued and isopropyl ^continued when the distillation head showed « 

maintained at approximately 6 mL The d»Ua -on mjw d«contnue< ^ ^ an(j 

temperature o, about 85 . ^^J^^^ at 60' under vacuum (1 mr Hg) overnight to 
washed with 2 mL isopropyl acetate. The crystals were 
produce 0.8 g of the title compound (80%). 



10 EXAMPLE 3 



' To 250 mg of ^M^^ 

„ approximately 2 mL of ^^^^^^^JLb and 168 mg tetrachloro-i 2- 
BSTFA and 60 mcL CF3SO3H The tube was «*d« * The tube was then Cosed with a 
benzoquinone added accompanied ^X prfi. agitated briefly with on.y momentary 
snugly fitting polyethylene stopper sealed w* been previously adjusted for "C observabons of 
warming, and p.aced in a cooied NMR time to time over a period 

20 reaction intermediates at approx.mately-5 ^Spedraww ^. q ^ so|utjon was then 

days during which the sample temperature was ™«™*^** a were recorded from time to time, 
allowed to age five days at ambient ^^^^^ inched with 1 mL acetic acid 
At the end of this aging the ^^^J^Z gave 80-84% yield, based on assay vs pure 



EXAMPLE 4 



30 A 100 .L three-nec* rouno bottom 

stirrer and a septum inlet was charged wrth ^frbirtjta rtmy . & over a 

(4.0 g) and dioxane (26 ml). To this suspens.cn was ad ^TFA^O-S g, ^ ^ ^ 

period of 1 min. Heating the mixture at reflux for material was observed by LC. 

35 fluxed for 18 hours at the end of wh,ch c ™^**™ZZTm of 100 mL each 5% NaHSOs and 
The solution was coded to room temper^ and add* Mo m,xt^e 0 ^ ^ 



EXAMPLE 5 
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g : Oxo^ g ^n^ ^ 

A 1 L 3-nec, round bottom flipped .with a 
mechanica. stirrer and an immersion «57^^^bSa" 0.32 mL of triftic acid. The ..ask 
a Z a-5a-androstan-l7^carboxy.ic ac,d 15.7 , of DOa WmLo ^ ^ ft ^ ^ after 

was evacuated and flushed with N 2 ^J^m^teri^ formation of two diastereomeric adducts was 
which time complete disappearance of storing m ^anO ^ stjrre(J ^ 3^ 

observed by LC. Cyclohexane-1 .3-d,one (M neated to gentle reflux for 20 h after wh.c 
for 3 hours to quench any res.dual DDQ. The ^solution was was observed 

time complete disappearance of me £*^^^ mL , 1% by wt) and 120 mL of isopropano. 
by LC. The reaction was cooled to 20 C. Aqueous m 1 
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we re added. The ™^ 

extracted writ J«^* % «£ ^e TottTm aqueous ^containing the product was extracted and 
extracted with 320 mL of 1 A Na OH. * ™ » m were combjned ^6 

SSaSssSass HSHSS; 

?o' C and aaed for 18 hours and filtered. The filter cake was washed with 100 mL of H 2 0/ CHaCN (4/1). The 
SW'O under vacuum to yie.d 17.6 g (88%) of the desired W-m acid. 



10 



EXAMPLE 6 



75 



20 



25 



30 



Methvh3>oxO'4-a2a-5a>andro$ t-l-ene>17i3-carboxylate 

A 1 L three-neck round bottom flask equipped with a nitrogen inlet, reflux nser '^ 

' " " „ (aH J, , r cvciohexane-1 3-dione was added and the reaction mixture was stirred at 22 for 3 

:p.r"sappear y ance of the adducts and formation of ^^^^t^^L 
carboxylate was observed by LC. The toluene solution was cooled to 22 C and 42 mL CH 2 Cfe and 390 mL 
SuS sodium bicarbonate solution added with stirring. The bottom layer -was separated from the top 
^JJSSS the product. The top layer was washed once more with 390 mL saturated sodium 
toiuene solution was disti.led to 100 mL ^^^^Z 
Butylacetate via distillation maintaining 100 mL volume. The slurry was aged at 22 for 18 hours and 
filtered to produce the product steroid in 91% yield. 



EXAMPLE 7 



35 



By following the procedure of the preceding example a 90% yield of 1 Wt^b^yJ^5a. 
andr^-1-el^one was obtained from the corresponding 17Mt-butylcarbamoyl)-4-aza-5-a-androstan-3- 



one. 



40 



EXAMPLE 8 



45 



By following the procedure of the preceeding example a 90% yield of 22(R &™^™^* a ' 
cholen-Sdione was obtained from the corresponding 22(R.S)-methyi-4-a Z a-21-nor-5a-cholan.3,20HJ.one. 
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EXAMPLE 9 

A 100 mL three neck round bottom flask equipped for magnetic stirring and a nitrogen inlet was 
charged with 2 g of iTmutylcarbamoyi^aza-^andro^ne. 20 mL OW* jnd 1*4 o* ortho 
chloLl. The solution was cooled to -8* by means of methanol cooling and 6 mL BSTF A ^ added 
via syringe (ca. 1 min) followed by 0.48 mL triflic acid. The solution was stirred a -10 for 2 foHowed 
by 22' for 6 days, after which time complete disappearance of starting ma tonal was observed by L£At 
SeTnd of this ie HPLC analyses showed 1.6 g of w-butylcarbamoy.)-^ 
Sased on assay vs pure ^^(t-butylcarbamoyl^aza-Sa-androst-l-ene-S-one; yield 80%. 
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EXAMPLE 10 



TO 



^^^^^^^^^^^ 

ODQ . . 

■ A 10 0 mL 3 necK round bottom fas* ^^^Z^ 

with 20 mL tetrahydropyran. 2g of ^** 5 *^^Z^«*> hour, at 22* after which time 
of DDQ and 2 mcL of triflic acid. The so.ut.on was st*rd under N, ^ Ms was obser ved 

complete disappearance of starting "^"£2n!?0 2 mL water was added to it. The mixture was 

diastereomeric adducts. 



20 



EXAMPLE U 



steremeric adducts 
30 androst-1-ene-17/J-carboxylic acid. 

EXAMPLES 12^7 



35 



, i Pvamole 1 or 2 but substituting the corresponding 1 ,2-saturated steroid 
Bv following the procedures of Example 1 or i out 5U " » 
as a staS material the following compounds could be obtamed. 
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17fl-hydroxy-4-aza-5a-androst-1-en-3-one 
3-oxo^-aza-5a-preg-l-ene-20a-carboxyl.cac.d 

23.methyl-4.a2a.21-nor.5a-chol.1-ene.3.20-dione 
17g-(2>pyrrylcarbonylH-aza-5a-androst-1-en-3^one 
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Example 


Compound Name 


18 
19 
20 
21 
22 
23 
24 


17/3-(t-butyldimethyl-silyloxyV4-aza-5a-androst-1-en-3-one 

3- oxo-4-aza-5a-androst-1 -ene-1 70-carboxamide 

. , , o ^ A Co 2jnHrnot-i-enQ-l7fl-cafboxamid© 

N-ethvl-3-oxo-4-aza-oa-anaro5r i w» to- 1 ' h vtM 

N-S 4 4,-trimethyl-2-pentyl) 3*xo-4-aza-5a-androst-1 -ene-1 7/J-carboxam.de 
N,N-bis(2-propyl)3-oxo-4-aza-5a-androst-1-ene-17^carboxamide 

1 7/s.hydroxy-4-methyl-4-aza-5a-androst-1 -en-3-one 

4- methyl-3-oxo-4-aza-5a-pregn-1-ene-20a-carboxylicacid 



Example 



Compound Name 



25 
26 
27 
28 
29 
30 
31 



methyl 4-methyl-3-oxo-4-aza-5a-pregn-1-20a-carboxylate 
2',3'a-tetrahydrofuran-2'-spiro-17-(4-methyl-4-a 2 a-5a-androst-1-en-3-one) 

4,23-dimethyl-4-aza-21 -nor-5a-chol-1 -ene-3.20-dione 
4]22-dimethyl-4-aza-21-nor-5a-chol-1-ene-3,20-dione 
4^methyl-1 7/3-(2-pyrrylcarbonyl)-4-aza-5a-androst-1 -en-3-one 
1 7 j s-(t-butyldimethylsilyloxy)-4-methyl-4-a2a-5a-androst-1 -en-3-one 
' methyl 4-methyl-3-oxo-4-aza-5a-androst-1 -ene-1 70-carboxy late 



Example 



Compound Name 



32 
33 
34 
35 
36 
37 



4-methyl-3-oxo-4-aza-5a-androst-1 -ene-1 7/i-carboxamide 
N-ethyl4-methyl-3-oxo-4-aza-5a-androst-1-ene-17^-carboxam.de 
N-(t-butyl) 4-methyl-3-ox<>4-aza-5a-androst-1-ene-l7^-carboxam.de 
N-octvl4-methyl-3-oxo-4-aza-5a-androst-1-ene-17^-carboxamide 

N.N-bis(2-propyl) 4-methyl-3-oxo-4-aza-5a-androst-1 -ene-1 7^-carboxam.de 



Claims 

1. A process for dehydrogenating a compound of the formula 
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10 





fr- (IE) 



f5 



where Formula (I) may 
A is 

(1) -CH2-CH2-; 
(2) 



alternatively have the structure of partial Formulas (II) and/or (III); wherein. 



20 



25 



CH 3 

1 

-CH — CH 2 - 
1 2 



6 is 

30 (1) 



35 



40 



o 



I 



where X is N,0 or CH 2 ; and 
R 1 is absent or is 
45 (a) hydrogen; 

(b) methyl or ethyl; 

(c) NR 2 R 3 where R 2 and R 3 are hydrogen or methyl; or 

(d) cyano; or 



(2) 



50 
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10 

(b) 



T5 



20 

(C) 



25 



30 

(d) 

35 



40 

(e) 
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(a) 



I 

(R 4) 3 SiO // 



(R4) 3 SiO / 



',Rl) 3 SiO CH 2 



I 

( R 4) 3 SlO <-H 



( R 4) 3 SiO N 

R 1 

„ Mre R- is an, - ^. 0,-. - MM — -* «« ^ °* 

55 thereof; 

R is hydrogen or methyl; 

r" is hydrogen or jS-methyl; 

R- is hydrogen, j3-methy! or hydroxyl; 
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Zis 



(1) /3-hydrogen and a-hydroxyl; 

(2) a-hydrogen or a-hydroxyl and 



10 



o 

II 

<*> —(Alk) — C- 



R3 



atoms; and R 8 is, 
75 (i) hydrogen, 
(ii) hydroxy! 



(iii) C1-12 alkyl, £ . . rtAnHantlv/ elected from hydrogen; C1-12 straight or 

' iv, NB'R". "here R' and R» «. ^'"SfSX^W^n sublded »Uh a hydroxy. 
mkM chain alkyl. C,-,a straight or W^^JK, 1 ;. Ln logeth« -» •» 0*03.0 

SE£ m « « — meBI - ■* c -" !Uai9M """*"' 

" SSlSSm'— AIK ia always presen, am. has «ha aanre moaning as M and 
R l2 is 

(i) phenyl C1-6 alkylcarbonyi, 

(ii) C5-10 cycioalkylcarbonyl, 

(iii) benzoyl, or 

30 (iv) C1-18 alkoxycarbonyl; 

v) amino, or ft-, alkyl substituted amino carbonyl. or 
(vi) hydrogen, provided that Alk is a branched C 3 -C 8 chain, 
(3) 



35 



40 



:CH — Alk— C- 



•r8 



•CH Alk OR- *»re Alk is prasan. « absen. and has «. sane meaning as abdvo. and R 8 and R« hova 
« g^nSLngt^. an^ H- is also hydnngoh d, C, -„ alkyioarhdnyh 



or = 

> sa 

(4) 



5S where the dashed bond replaces the 1 7a hydrogen; 
(5) a-hydrogen and 
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11 



NHC- 



>13 



10 



15 



where R 13 is, 

(a) C1-12 alkyl; or 

(b) NR 9 R 10 ; 

(6) a-hydrogen and cyano; or 

^ ESS- - = — - * a ^ 9 10 '" wd " a 

A « double bond. . ., |ati agent is a bistrimethylsilyltrihaloacetam.de. 



20 



25 



30 





5. A process according to Claim 1 wherein 
A is -CH2-CH2-; 
B is 

\ , 

I, 

R 1 



where R 1 is 

(a) hydrogen; 

(b) methyl or ethyl; 
r", R* are hydrogen; and 



20 
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O 

11 

-C- 



•R8 



10 



15 



ihzZSXS -W a hydrogen — - * > — ^ °' * ~ 

alkyl ester; 

• 15. A process accordin ^^ to form the compound. 

3-one with a silyating agent in the presence q 
16 The compounds of the formula 



25 



30 



35 



40 



45 




50 



55 



wherein: 

Q is absent or is 



21 
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R 14 

R14 R14 " 



(R4)3SiO | R 14 .ok 
R 14 



-OH 

15 



^i« a iirwi ohenvl or combinations thereof; 



and R 14 is hydrogen, Ci -e alkyl. Ot « « 
Bis 

(a) when Q is present, 

20 



25 



where 
(b) 

30 



35 



(R 4 ) 3 S>0 ^ 



where X is N or CH; 

40 ( C ) 



II 



( R 4) 3 SiO X 



50 whereX"isOorCH 2 ; 

Z m s-hydrogen and a-hydroxyl; 
pU-hydrogen or a-hydroxyl and 

(a) 

B „ - - — - - - ^ hydrocarbon 0, , - 

atoms; and R 8 is. 

22 
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(i) hydrogen, 



w 



55535?— - * — - hM - - mean,n9 as aMVS ' 



rv IS 

(i) phenyl Ct-c alkylcarbonyi. 

(ii) Cs-iocycloalkyicarbonyl, 
,5 (Hi) benzoyl, or 



20 



(in) oenzoyi, u> 

M c,-„ ^Substituted amino, carbonyl; or 

(v) ammo, or C-s alkyi «u ^ ^ chain; 

(vi) hydrogen, provided that wk is a 

s CH-Alk- I -* . figent or absent and has the same meaning as above, and R° and R« 



25 



(4) 

n 



30 



35 



40 



wh ere the dashed bond replaces the 17a hydrogen; 

(5) a-hydrogen and NHC -R 13 , 

where R 13 is, 

(a) Ci-i*alkyl;or 

(b) nr 9 R 10 ; 

(6) a-hydrogen and cyano; or 

(7) a-hydrogen and tetrazolyl; 
r is hydrogen or methyl; 

n is hydrogen or j5-methyl; 

A. 



o * 



50 



Bis 

r", R* are hydrogen; 
o 

Zis- C-R 8 



alkyt ester; 

23 



EP 0 298 652 A2 



P.C3-12 branched alkyl; or 

(W) -OCH3. R8 . . N H-t-butyl. 

18 The compounds of Claim 17 wherein n 

CH 2 OH 
NHC(CH3>2 



10 



19. The compound l. 

20. The compound of Claim 19 where Q.s 

CI 



20 



Me3SiO 



25 




30 



21. The compound of Claim 19 where Q is 



35 



40 




OSiMe 



45 



50 



55 
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Claims 1 



EP 0 298 652 A2 



for the followi^iontracting States: ES. GR 
1. A process for dehydrogenating lactams, lactones 



and/or 3-keto-4-azasteroids of the formula 



10 



15 




20 



25 



b\ h 



30 



cm 



where 
A is 

35 (D-CH2-CH2-; 
(2) 



40 



Formula (I) may alternatively have the structure 



(III) 

of partial Formulas (li) and/or (III): wherein. 



c:h 3 

-6h-CH 2 -: 

1 2 



45 



6 is 
(D 



50 



where X is N,0 or CH 2 ; and 
R 1 is absent or is 
55 (a) hydrogen; 

(d) cyano: or 

25 



(2) (a) 
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(b) 



JO 



15 



20 



II 

/ N CH 



25 » 

I 

CB «), SIO OH 

30 



(e) 



35 



40 



thereof; 

R is hydrogen or methyl; 
R° is hydrogen or j3-methyl; 
45 r- is hydrogen, /3-methyi or hydroxy!; 
Zis 

(1) 0-hydrogen and a-hydroxyi; 

(2) a-hydrogen or a-hydroxy! and 



50 



55 



atoms; and R 8 is, 

(i) hydrogen, 

(ii) hydroxyl, 



(Hi) Ci-.a alkyl, inHeopndentlv selected from hydrogen; C, -12 straight or 

( iv) NRW. where R 3 and W- a hydrogen substituted wlthahydroxy. 

br .ched chain a,yj. ^-^^3JS3 - * and R 10 taKen together with the n,trogen 



carboxylic acid or Ci 
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^^XS ST*- M k hydros 0, ,l« metal. . 0,-,. MM - «— «■* 
, Sh^W?**. « ^ el»aya end » »e same m«ning as above; and 

R 12 is 

(i) phenyl ft-s alkylcarbonyl, 

(ii) C5-10 cycloalkylcarbonyl, 

(iii) benzoyl, or 

(iv) C1-18 alkoxycarbonyl; 

(v) amino, or ft- alkyl substituted amino carbonyl; or 

(vi) hydrogen, provided that Alk is a branched C 3 -C 3 chain, 



TO 



15 



" 5.1^™!^ , » dxM. and R'» ie also hydrogen or C, -a. alkylcarbonyl. 



20 



25 



30 



the same meaning as above, and 
(4) 

n 

where the dashed bond replaces the 17a hydrogen; 
O 

(5) a-hydrogen and NH C -R 13 , 
where R 13 is, 

(a) C1-12 alkyl; or 

(b) NR 3 R 10 

(6) a-hydrogen and cyano; or 



{p) a-nyaroycii anu — 

which r^r^^ of 3 quinone and further 

J^iSZZJ. Sexamethy.disi.azane or bistrirnethy.si.y.urea. 
3. A process according to Claim 2 wherein the qumone .s. 



O 



11 



5. A process according to Claim 1 wherein A is -CH 2 -CH 2 -; 



B is 

55 
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•v 



M 



where R 1 is 

(a) hydrogen; 

(b) methyl or ethyl; 
io r", R~ are hydrogen; and 

O 

Zis-c-R 8 
where R 8 is 



75 



alkyl ester; 

) -C3-12 branched alkyl; or 



20 



25 



30 



35 



a acc^n, .0 Ciain, 5 » «*. a ? on« ,s a 

the quinona is a."^^ 5 ^^ 1 :" 8 "^*™?,'^ and R- is -NH-t-butyl. 

oilT^i. ft. MM «•« H ^m^-uc™^- snd 
the quindde is a3-Oi*to-5.6-dic,ano-l , 23 . m , % |- l .a J a-21-™r-5a-cholan-3,20- 



45 



50 

B \ 

CD 




55 wherein: 

Q is absent or is 
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or 




- OH 



10 

, .1 if* rvr loalkvl ohenyl. or combinations thereof; 

B is 

(a) when Q is present, 



20 7 



where X is MV. 0 or CH 2 ; and R' is absent or is hydrogen, methyl or ethyl; 



25 (b) 



30 



35 



Where X is N or CH; 
(c) 

II 

(8*), SiO X 



40 



45 



where X* is 0 or CH 2 ; 
Zis 

(1) /S-hydrogen and a-hydroxyl; 

(2) a-hydrogen or a-hydroxyl and 

(a) 

o 



so and R 8 is, 

(i) hydrogen 

(ii) hydroxyl 



55 



(iii) C1-12 alkyl ;„H P n e ndentlv selected from hydrogen; Ci-ia straight or 

,v) Hff where R 9 and R are each ' •JJ^J^JJ , hydrogen substituted with a hydroxy, 
branched chain alkyl; C,-, 2 straight or Stan together with the nitrogen 

*» — up to one other het 



selected from oxygen and nitrogen; or 



29 
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M Oft", *. B^M. -« M ,3 » - — - <=•- -*« * ~ 

* » «»-* » d » 8,9 — """* 9 " 

R 12 is 

s (i) phenyl Ct -e alkytcarbonyl, 

(ii) Cs-io cycloalkylcarbonyl, 

(iii) benzoyl, or 

(iv) Ci -1 s alkoxycarbonyl; 

to (vi) hydrogen, provided that Alk is a Drancnw 
(3) 

o 

„ i^SZSSSSSXZOSEl 

n 



(4) 

o 



20 



where the dashed bond replaces the 17a hydrogen; 

o 

25 (5) a-hydrogen and NH li -R 13 . 

where R 13 is. 

(a) C1-12 alkyl; or 

(b) NR 9 R 10 ; 

(6) a-hydrogen and cyano; or 
30 (7) a-hydrogen and tetrazolyl; 

r' is hydrogen or methyl; 
r" is hydrogen or 0-methyl; 

r- is hydrogen. /3-methyl orWaqfl, ^a^eroid of formula 
characterized by reacting a lactam, lactone or 3 keto-4 azasi 

35 Z 
40 /\ # K > 

I ! I 

\ X ''h 

45 s \ X 



— b. , x. Ft; - — — • - ' *- — *" °' 8 



55 
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O 



0 



R' 4 



I! 

O 



10 



Bis 

15 



20 



where X is NR 1 ; 



r", FT are hydrogen; 

25 ZisJ-R 8 
where R 8 is 



•^.S* a hydros MM - a hyd,oxy, e^iie acid « C 
I ester; 

(Hi) -C3-12 branched alky I; or 
21 f a ^ess according to Claim 20 wherein R« is -NH-t-butyi. 



35 I 

40 "KSS » «m a. * ia »*»■» and * is «HW 

23. A process according to Claim 22 where 0 is 



45 



50 




55 



24. A process according to Claim 22 where 0 is 
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ci 



Ma 



Ci 



oc 



cl -OH 
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